Summary: Serum lipoproteins were stained by the addition of Sudan Black B solution. The normal lipoproteins and the excess of Sudan Black were removed with heparin and zinc acetate solution. The abnormal lipoprotein-X remained in the supernatant, the blue colour of which was measured. The empirically obtained constant was used for calculation, thus avoiding standardization.
Introduction
The properties and significance of lipoprotein-X were mentioned in the previous paper (1) . The value of its quantitative determination, e.g. for assessing the degree of cholestasis and possibly for differentiating between the extra-and intrahepatic types was discussed in Narayanan's review (2) . In the present communication the same principle for removing the lipoproteins other than lipoprotein-X was used äs previously (1) . Sudan Black B was utilized to stain serum lipoproteins of which only the bluestained lipoprotein-X remained in solution after heparin^Zn 2 ' 1 " precipitation. Other lipoproteins, together with the excess of Sudan Black, were removed wjth the precipitate.
Materials and Methods
Reagents 1. A saturated solution of Sudan Black B (£. Merck, Darmstadt, FRG) in ethylene glycol was prepared by gentle mechanical mixing of 0.5 g of the dye with 100 ml of the solvent for 0.5 h. After aboüt l week Standing (with occasional mixing) in the dark at room temperature the Suspension was centrifuged at about 3000 g for 20 min. The supernatant representing a stock solution of Sudan Black was decanted off. To 10 ml of ethanol 50 ! of this Sudan Black solution were added (the tip of the Eppendorf pipette was rinsed out into this volume of ethanol). This ethanolic solution should give an absorbance of 0.35-0.36 at 610 nm (glass cuvette, l cm path). If this is not the case, the Sudan Black stock solution should be diluted with ethylene glycol until the ihdicated absorbance is attained (after the dilution with ethanol). Usually this working solution of Sudan Black in ethylene glycol ist stable for several weeks in the dark at room temperature. Later, when its colour decreases, the more concentrated stock solution should be added to reach the indicated absorbance. 2. Heparin (l g) and 0.15 mol of NaCl per l of water. 3. Zinc acetate 0.26 moi/1 of water. 4. Normal human serum preserved with NaNa (30 mmol/1) for the dilution of serum samples with high lipoprotein-X levels; this can be stored for 2 weeks at about 4 9 C (not frozen).
Procedure Each patient's serum was examined in 2 settings in order to avoid the need to repeat the test in the case of high lippprotein-X levels:
1. 150 of the tested serum, 2. 25 \ of the tested serum diluted with 125 ! of normal serum. To each of the 2 test tubes 200 of the working solution of Sudan Black in ethylene glycol were added, mixed well, and after about 5 min (or later) 250 of heparin-NaQ were added. The Contents were mixed and 50 of the zinc acetate solution were added. After thorough mixing the tubes were placed in a water bath at 40 °C for l h, then in a bath of 25 °C for 5 min. The tubes were centrifuged for 20 min at about 3000 g. To 300 of the supernatant 300 of water were added and the blue colour (in the case of positive sera) was measured at 610 nm in a Sarstedt plastic cuvette (Nümbrecht-Rommelsdorf, FRG), light path l cm, width 0.4 cm against water blank (Spekol 10, C. Zeiss, Jena, GDR). The colour was stable for several hours. Only when the absorbance of the undiluted sample exceeded l .00 was the absorbance of the diluted sample taken in account (after its multiplication by 6). The absorbance was converted to g/l lipoprotein-X by multiplication by the constant 1.92 (± 0.047, S.D.). This constant was obtained from 9 calibration curves (with a total of 54 Standards) using the concentrated lipoprotein-X Standard solution (3) diluted serially with normal serum (fig. 1 ). The calibration curve was linear up to the lipoprotein-X concentration of 2.0 g/l. When higher concentrations occur in serum the sample must bc diluted with normal serum (and the 0340-076X/82/0020-0163$02.00 ©-by Walter de Gruyter & Co. · Berlin · New York analysis repeated). The given constant holds pnly for the Sudan Black working solution of the colour density r nge indicated above. Lower Sudan Black concentrations gave lower absorbances for the same lipoprotein-X level. Thus, e.g., at an absorbance of 0.31 for the diluted Sudan Black, l g/l lipoprotein-X gave an absorbance of only 0.49, whereas 0.52 was obtained with the correct concentration of the (Sudan Black working solution (absorbance of 0.35-0.36 when diluted with ethanol).
Results and Discussion
Sera from normal persons and sera from various disease states were investigated by the described method and the results were compared with the enzymatic method (1) and with agar gel electrophoresis (4) (tab. 1). Both the enzymatic (1) and the present method correlated well (for 28 positive sera: r = 0.9997, enzymatic rhean χ = 4.14 g/l, present method mean y -4.01 g/l, y = 0.971 χ-0.03).
One of the serum samples was analyzed 10 times in one run giving 1.25 ± 0.01 g/l (CV = 0.80%) and (preserved with NaN? at 4 °C) on 10 c nsecutive days with the result of 1.24 ± 0.016 g/l (CV= 1.29%).
To 4 sera (0.16, 0.33, 0.58, 0.99 g/l) lipoprotein-X was added (1.50,1.0, 0.98,0.50 g/l) which caused an increase of the leveis (to: 1.54,1.38,1.67,1.5 2 g/l, resp.)thus giving recoveriespf 101 ± 6.8% (S.D.).
Tab. 1. Replicate (n) lipoprotein-X analyses by the Sudan Black colorimetric method, by the enzymatic method (1) Bilirubin and drugs did not interfere. The limitations, i.e. excessive hyperlipaemia, were discussed in the previous communication (1) . This method is the m o st simple and rapid one of the hitherto described procedures for lipoprotein-X determination. Possibly, it is easier to perform than the conventional qualitative electrophoretic test. It makes it possible to estimate lipoprotein-X even at very low serum levels with reasonable accuracy and with the use of the simplest materials.
